Introduction
The following study investigates the effects of a solar eclipse on the upper atmosphere, using the Coupled Thermosphere-Ionosphere-Plasmasphere Model (CTIP) ing from 100 to around 10000 km.
To consider the moon's shadow, the solar heating function was set to zero in a footprint moving at the appropriate velocity (on average 1.5 km/s) along the path of totality. The large region of half-shadow was also considered, assuming an increase of solar luminosity by 3 % of the non-eclipsed value per 100 km distance from the totality footprint. 
Conclusions and possible limitations
The above findings provide a morphological insight into processes occurring in the thermosphere and ionosphere as a result of a temporary reduction in the flux of heating and ionizing radiation. It is of interest to discuss where possible limitations of the simulations may lie in relation to solar eclipses.
As mentioned previously, the presented simulations do not consider any eclipse contribution from the middle atmosphere, where ozone absorption is strong, so effects associated with that will not be seen here. This has advantages in that one can clearly separate the contributions from below and in-situ. Overall, the only measurable changes found were in the neutral winds and composition. So, if measurements find a stronger response in the upper atmosphere during this or any other mid-latitude eclipse one may, following the results presented here, assume that these originate from outside the thermosphere-ionosphere system. Studies by Fritts and Luo [1993] suggest that perturbations generated by the interrupted ozone heating during an eclipse may propagate upwards into the thermosphere and have an important dynamical influence there. In a more extensive future study, their predicted global perturbation profile may be adapted for use at CTIP's lower boundary. In that way, eclipse disturbances originating from both below the thermosphere and from in-situ can be considered and their relative importance to the thermosphere/ionosphere system evaluated.
The simulations assumed geomagnetically quiet and constant conditions. In reality, the high-latitude precipitation and electric field strength vary randomly and may thus obscure some of the weaker effects.
No distinction was made in the CTIP simulation between various wavelength bands in that the intensity at all wavelengths was set to zero in the totality footprint. It is known that up to 10-20 % of the solar soft-X-ray and EUV radiation ((100nm) originate from the solar corona, which is not darkened during an eclipse. As a result, these wavebands will not disappear entirely.
With the limitations noted, the simulations presented provide us with predictions of the major changes to the ionosphere-thermosphere system during the August 1999 eclipse and have provided an important basis for evaluating the viability of observations in the upper atmosphere during the event. The predictions and modelling are the most self-consistent yet made and any differences to the observations will provide valuable information, particularly on coupling to lower atmospheric layers.
